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(54) PARKING SUPPORT DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a parking 
support device allowing a vehicle to be placed in the 
desired parking space upon avoiding eventual obstacle 
lying ahead in the advancing direction during parking 
operation. 

SOLUTION: In the case that a parking operation start SW 
13 has sensed an instruction of the start of parking 
given by the driver, a control unit 29 sets as a target 
the position having a certain re l at io n with respect to 
toe vehicle position when the instruction is sensed, and 
calculates the relative positional relationship between 
toe current vehicle position and target position, and if 
a reversing operation of the vehicle is started by a 
shift lever select SW 17, the target track for the 
vehicle is calculated and displayed on a monitor 27 on 
toe basis of the positional relationship between the 
current vehicle position and target position. 
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(54) PARKING SUPPORT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a parking support device allowing a 
vehicle to be placed in the desired parking space upon avoiding eventual 
obstacle lying ahead in the advancing direction during parking operation. 
SOLUTION: In the case that a parking operation start SW 13 has sensed an ; - 
instruction of the start of parking given by the driver, a control unit 29 sets 
as a target the position having a certain relation with respect to the vehicle 
position when the instruction is sensed, and calculates the relative 
positional relationship between the current vehicle position and target 
position, and if a reversing operation of the vehicle is started by a shift 
lever select SW 1 7, the target track for the vehicle is calculated and 
displayed on a monitor 27 on the basis of the positional relationship 
between the current vehicle position and target position. 



15 



l ;fW : 



mm 



mm 



[mm 



v -'29 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.jpo.go jp/PA^^ 



3/29/2004 



Page 1 of 2 



* NOTICES* . 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A parking initiation detection means to detect directions of the parking initiation by the operator in the 
parking exchange equipment with which the operation at the time of parking a car is assisted, As opposed to the car 
location when detecting directions of parking initiation, when directions of the parking initiation by the operator are 
detected A target setting means to set up the location used as predetermined relation as a target position, and a physical 
relationship operation means to calculate the relative physical relationship of a current car location and said target 
position, A retreat actuation initiation detection means to detect whether retreat actuation of a car was started, A target 
orbital operation means to calculate the target orbit of a car based on the physical relationship of the current position of 
the car calculated with said physical relationship operation means, and said target position when retreat actuation of a 
car is started, Parking exchange equipment characterized by having a target orbital guidance means to guide the target 
orbit calculated with said target orbital operation means. 

[Claim 2] A ranging data storage means to memorize the ranging data for the migration length beforehand defined 
among the ranging data obtained from a ranging means to measure the distance from a car to an obstruction, and said 
ranging means, A parking lot place decision means to determine the nearest space as a parking lot place of a car from 
the time of detecting directions of parking initiation based on the distance data stream memorized by said ranging data 
storage means, A parking direction decision means to determine the direction of a car body at the time of parking to the 
direction of a car body at the time of parking initiation, The ranging data stream memorized by said ranging data storage 
means and the parking lot place determined by the parking lot place decision means, Parking exchange equipment 
according to claim 1 characterized by having a target parking location means to set up a target parking location, based 
on the direction of a car body at the time of parking called for by the parking direction decision means. 
[Claim 3] Parking exchange equipment given in claim 1 or the 2nd term characterized by having a parking approach 
discernment means to identify juxtaposition retreat parking or column parking, and a target parking location means to 
set up the target parking location according to the discernment result by said parking approach discernment means. 
[Claim 4] Said parking approach discernment means is parking exchange equipment according to claim 3 characterized 
by having a switch for choosing juxtaposition retreat parking or column parking. 

[Claim 5] A ranging means by which said parking approach discernment means measures the distance to an obstruction, 
A ranging data storage means to memorize the ranging data for the migration length beforehand defined among the 
ranging data obtained from said ranging means, It is based on the pattern of the distance data stream memorized by said 
ranging data storage means. Parking exchange equipment according to claim 3 characterized by having a perimeter car 
parking direction decision means to judge at which sense the car parked at the perimeter of a self-car has parked a car to 
the migration direction of a self-car. 

[Claim 6] It is parking exchange equipment according to claim 3 which is equipped with the navigation equipment 
which outputs the positional information of a car, or the facility information on the car circumference while piling up 
and displaying the transit path and the current position of a car on a map, and is characterized by for said parking 
approach discernment means to identify juxtaposition retreat parking and column parking based on the positional 
information or the facility information acquired from said navigation equipment. 

[Claim 7] Said parking direction decision means is parking exchange equipment according to claim 2 characterized by 
having a locus storage means to memorize the car locus of the past of predetermined range from a car, and amending the 
direction of a car body at the time of a target parking location and parking according to the past car locus. 
[Claim 8] A deviation degree calculation means by which said target orbital calculation means computes the deviation 
degree from a target orbit based on the relative position of the car to said target position, When it has a re-calculation 
decision means by which the re-calculation of a target orbit judges whether it is the need by the deviation degree 
computed by said deviation degree calculation means and judges that said re-calculation decision means is required for 
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the re-calculation of a target orbit Parking exchange equipment given in claim 1 thru/or the 7th term again characterized 
by carrying out orbital count. 

[Claim 9] Said location is parking exchange equipment given in claim 1 thru/or the 8th term characterized by using the 
middle point of the rear wheel axle of a self-car as a reference point. 



[Translation done.] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the parking exchange equipment to which it shows especially the target 
orbit of the car from the current position of a car to a target parking location at the time of retreat of a car about the 
parking exchange equipment with which the operation at the time of parking a car is assisted. 
[0002] 

[Description of the Prior Art] Conventionally, as parking exchange equipment, the "automatic steering system of a car" 
indicated by JP,1 1-78936,A is reported. 

[0003] To this parking exchange equipment, when a driver operates a parking switch by the position in a parking space, 
while carrying out automatic steering of the car according to the orbit defined beforehand and parking a car to a parking 
space, when the obstruction was ahead detected at the time of automatic steering, or when a driver discovers an 
obstruction and performs steering actuation spontaneously, automatic steering is stopped. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in conventional parking exchange equipment, when 
automatic steering of the car is carried out according to the orbit beforehand defined from the time of a parking 
initiation switch being operated and an obstruction exists during this automatic steering, in order to stop parking 
actuation, there was a problem that a car could not be parked to a parking space. 

[0005] This invention is to offer the parking exchange equipment which can park a car to a desired parking space after 
avoiding the obstruction, even when it is made in view of the above and the obstruction exists ahead [ travelling 
direction ] during parking actuation as the purpose. 
[0006] 

[Means for Solving the Problem] In the parking exchange equipment with which the operation at the time of parking a 
car is assisted in order that invention according to claim 1 may solve the above-mentioned technical problem As 
opposed to the car location when detecting directions of parking initiation, when directions of a parking initiation 
detection means to detect directions of the parking initiation by the operator, and the parking initiation by the operator 
are detected A target setting means to set up the location used as predetermined relation as a target position, and a 
physical relationship operation means to calculate the relative physical relationship of a current car location and said 
target position, A retreat actuation initiation detection means to detect whether retreat actuation of a car was started, A 
target orbital operation means to calculate the target orbit of a car based on the physical relationship of the current 
position of the car calculated with said physical relationship operation means, and said target position when retreat 
actuation of a car is started, Let it be a summary to have had a target orbital guidance means to guide the target orbit 
calculated with said target orbital operation means. 

[0007] A ranging means to measure the distance from a car to an obstruction in order that invention according to claim 2 
may solve the above-mentioned technical problem, A ranging data storage means to memorize the ranging data for the 
migration length beforehand defined among the ranging data obtained from said ranging means, A parking lot place 
decision means to determine the nearest space as a parking lot place of a car from the time of detecting directions of 
parking initiation based on the distance data stream memorized by said ranging data storage means, A parking direction 
decision means to determine the direction of a car body at the time of parking to the direction of a car body at the time 
of parking initiation, Let it be a summary to have had the ranging data stream memorized by said ranging data storage 
means, the parking lot place determined by the parking lot place decision means, and a target parking location means to 
set up a target parking location based on the direction of a car body at the time of parking called for by the parking 
direction decision means. 
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[0008] Invention according to claim 3 makes it a summary to have had a parking approach discernment means to 
identify juxtaposition retreat parking or column parking, and a target parking location means to set up the target parking 
location according to the discernment result by said parking approach discernment means in order to solve the above- 
mentioned technical problem. 

[0009] In order that invention according to claim 4 may solve the above-mentioned technical problem, said parking 
approach discernment means makes it a summary to have had the switch for choosing juxtaposition retreat parking or 
column parking. 

[0010] In order that invention according to claim 5 may solve the above-mentioned technical problem, said parking 
approach discernment means A ranging data storage means to memorize the ranging data for the migration length 
beforehand defined among the ranging data obtained from a ranging means to measure the distance to an obstruction, 
and said ranging means, Let it be a summary to have had a perimeter car parking direction decision means to judge at 
which sense the car parked at the perimeter of a self-car has parked a car to the migration direction of a self-car based on 
the pattern of the distance data stream memorized by said ranging data storage means. 

[001 1] In order that invention according to claim 6 may solve the above-mentioned technical problem, while piling up 
and displaying the transit path and the current position of a car on a map, it has navigation equipment which outputs the 
positional information of a car, or the facility information on the car circumference, and said parking approach 
discernment means makes it a summary to identify juxtaposition retreat parking and column parking based on the 
positional information or the facility information acquire from said navigation equipment. 

[0012] In order that invention according to claim 7 may solve the above-mentioned technical problem, said parking 
direction decision means is equipped with a locus storage means to memorize the car locus of the past of predetermined 
range from a car, and makes it a summary to amend the direction of a car body at the time of a target parking location 
and parking according to the past car locus. 

[0013] In order that invention according to claim 8 may solve the above-mentioned technical problem, said target orbital 
calculation means A deviation degree calculation means to compute the deviation degree from a target orbit based on 
the relative position of the car to said target position, When you have a re-calculation decision means by which the re- 
calculation of a target orbit judges whether it is the need by the deviation degree computed by said deviation degree 
calculation means and you judge that said re-calculation decision means is required for the re-calculation of a target 
orbit, let it be a summary to carry out orbital count again. 

[0014] In order that invention according to claim 9 may solve the above-mentioned technical problem, said location 

makes it a summary to use the middle point of the rear wheel axle of a self-car as a reference point. 

[0015] 

[Effect of the Invention] As opposed to the car location when detecting directions of parking initiation, when directions 
of the parking initiation by the operator are detected according to this invention according to claim 1 Set up the location 
used as predetermined relation as a target position, and the relative physical relationship of a further current car location 
and a target position is calculated. Since the target orbit of a car is calculated and guided based on the physical 
relationship of the current position of a car, and a target position when retreat actuation of a car is started, operation of 
the driver which checked the target orbit from the current position of a car to a target position by looking can be carried 
out so that a car may retreat a target orbit top. Especially, during parking actuation, even when the obstruction exists 
ahead [ travelling direction ], after avoiding the obstruction, if retreat actuation of a car is started, the target orbit from 
the current position of a car to a target position can be recognized, and a car can be parked to a desired parking space. 
[0016] Moreover, according to this invention according to claim 2, the ranging data for the migration length beforehand 
defined among the ranging data which measured the distance to an obstruction and were obtained from the car are 
memorized. Moreover, based on this distance data stream memorized, the nearest space is determined as a parking lot 
place of a car from the time of detecting directions of parking initiation. Furthermore, it becomes possible to set up a 
more exact target parking location by setting up a target parking location based on the parking lot place which 
determines the direction of a car body at the time of parking to the direction of a car body at the time of parking 
initiation, and was determined as the memorized ranging data stream, and the direction of a car body at the time of 
parking. 

[0017] Moreover, according to this invention according to claim 3, juxtaposition retreat parking or column parking is 
identified and it becomes possible to set up the suitable target parking location according to juxtaposition retreat parking 
or column parking which sets up the target parking location according to this discernment result. 
[0018] Moreover, according to this invention according to claim 4, since juxtaposition retreat parking or column parking 
is chosen with a switch, the exact target parking location in alignment with the volition of a driver can be set up easily. 
[0019] Moreover, according to this invention according to claim 5, the ranging data for the migration length beforehand 
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defined among the distance data to an obstruction are memorized. Since juxtaposition retreat parking or column parking 
is identified as it judges at which sense the car parked at the perimeter of a self-car has parked a car to the migration 
direction of a self-car based on the pattern of the distance data stream memorized Since an exact target parking location 
can be set up and the input of juxtaposition retreat parking by the driver or column parking is not needed for 
coincidence, reduction of an actuation load can be aimed at. 

[0020] Moreover, since according to this invention according to claim 6 an exact target parking location can be set up 
by identifying juxtaposition retreat parking and column parking based on the positional information or facility 
information acquired from navigation equipment and the input of juxtaposition retreat parking by the driver or column 
parking is not needed for coincidence, reduction of an actuation load can be aimed at. 

[0021] Moreover, according to this invention according to claim 7, the car locus of the past of predetermined range is 
memorized from the car, and it becomes possible to guide a driver to accuracy more using the past car locus by 
amending the direction of a car body at the time of a target parking location and parking according to the past car locus. 
[0022] Moreover, according to this invention according to claim 8, based on the relative position of the car to a target 
position, the deviation degree from a target orbit is computed, the re-calculation of a target orbit judges whether it is the 
need by this deviation degree, and when it judges that a target orbit needs to be re-calculated, even when a car location 
separates from a target orbit by the operation of a driver at the time of retreat, a target orbit can be again re-calculated by 
carrying out orbital count. Since the driver performed evasion actuation with the advent of an obstruction etc. especially, 
even if it separates from a target orbit, it becomes possible to display and guide a new target orbit, and it becomes 
possible to guide a driver to accuracy more. 

[0023] Moreover, according to this invention according to claim 9, said location is using the middle point of the rear 

wheel axle of a self-car as a reference point, and count of a target orbit becomes easy. 

[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0025] (Gestalt of the 1st operation) Drawing 1 is drawing showing the parking exchange equipment 1 1 concerning the 
gestalt of operation of the 1st of this invention. 

[0026] First, the configuration of the parking exchange equipment 1 1 shown in drawing 1 is explained. 

[0027] When the parking actuation initiation SW13 moves a car to the location where the driver was beforehand 

decided to the parking lot place, it is a switch operated by the driver. 

[0028] The shift-lever detection SW15 is a switch for detecting the location of the shift lever operated by the driver, and 
detects whether a shift lever is in a retreat location especially. 

[0029] The parking approach selection SW17 is a switch operated by the driver, in order to choose whether column 
parking is performed for whether retreat juxtaposition parking is performed. 

[0030] In order to choose at which the parking lot place selection SW19 shall be parked between left-hand side and 
right-hand side to a car travelling direction, it is the switch operated by the driver. 

[003 1] A speed sensor 21 consists of an encoder of the magnetic type prepared in the revolving shaft of a wheel, or an 
optical type, and detects the travel speed of a car. 

[0032] The steering angle sensor 23 detects the neutral point of the steering operated by the driver, a steering angle, and 
the steering direction, and converts them into the include angle which was multiplied by predetermined gear ratio and 
the steering wheel has turned to. 

[0033] A camera 25 is a camera formed behind the car, photos the scenery of the car back at the time of car retreat, and 
outputs an image. 

[0034] When the parking actuation initiation SW13 is operated by the driver using the monitor currently used for 
example, with navigation equipment etc., a monitor 27 projects the image from the camera used for back photography, 
is indicating the image of the target orbit which the control unit's 29 computed by superposition, and shows a driver the 
reference image at the time of parking a car, while a car retreats. 

[0035] A control unit 29 consists of CPU, ROM, RAM, an interface circuitry (not shown), etc., and offers the parking 
direction decision function which performs and mentions control processing of the whole equipment later, a target 
parking location function, a relative-position calculation function, a target orbital calculation function, etc. according to 
the control program memorized by ROM. 

[0036] Next, with reference to drawin g 2 - drawing 5 , the process from the decision of the parking direction to 

generation of a target orbit is explained for juxtaposition retreat parking for an example. 

[0037] (1) Explain the parking direction decision function with reference to drawing 2 . 

[0038] the time of a driver operating the parking actuation initiation SW13, as for the parking direction decision 
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function - right and left of a self-car - it is the function to be the which approach of column parking and juxtaposition 

retreat parking, and to determine the direction of the car at the time of parking as which. 

[0039] Drawing 2 shows the location S where a driver should stop a car 3 1 to a parking lot place, in case a driver 

operates the parking actuation initiation SW13, when performing juxtaposition retreat parking. 

[0040] A driver advances the self-car 3 1 so that it may become the almost perpendicular sense to a parking space, and it 

is stopped at a location where driver 33 self comes on medial-axis A-c f of the space of a location to park a car. 

[0041] Since a driver chooses juxtaposition retreat parking by the parking approach selection SW5 and self-car 

travelling direction left-hand side is chosen by the parking lot place selection SW6 at this time, it is judged that the 

parking direction decision function turns to and parks above [ which is shown in drawing 2 ] near the shadow area 

shown by S. 

[0042] It is judged that it is a driver's stopping a car in the location where the back end of a car 3 1 entered in parking- 
space S, and performing same SW selection, and the parking direction decision function turns to the left shown in 
drawing 2 near the lane part shown by S as shown in drawing 6 in column parking, and a car is parked. 
[0043] (2) Explain a target parking location function with reference to drawing 3 . 

[0044] A target parking location function gives to the location where the driver was beforehand determined [ as opposed 
to / for the location made into the target at the time of parking termination of the reference point on the car body defined 
beforehand (here rear wheel axle core) / the parking lot place ] by reference in the parking direction decision ftinction, 
assuming that the car was operated. 

[0045] It is indicated that a driver operates the parking actuation initiation SW13, and starts parking actuation after this 
in the place stopped at the location explained by drawing 2 . Then, a target parking location function sets up the 
coordinate of the B point which is the physical relationship beforehand decided on when making the coordinate based 
on [ in the time of a driver operating the parking actuation initiation SW1 3 ] rear wheel axles into a zero 0. Coordinate 
of a B point (xB, yB) (xB, yB) = (-h2-h3-h4, hi) It is given by (1). Here, for hi, as for 1/2 of vehicle width, and h3, the 
distance of a driver's seat and a rear wheel axle and h2 are [ spacing (for example, it is assumed as about 1m) of a car- 
body side face and a parking space and h4 ] the distance from a car-body front wheel to a rear wheel axle. 
[0046] In column parking, as shown in drawing 7 , it is the coordinate (xB, yB) of a B point. (xB, yB) = (3 -2h2- h 0) It 
is referred to as (2). 

[0047] (3) Explain a relative-position calculation function with reference to drawing 4 . 

[0048] A relative-position calculation function computes the vehicle speed from a speed sensor 21, and movement of 
the car from the time of the parking actuation initiation SW13 being operated using the steering angle from the steering 
angle sensor 23, and calculates change of the coordinate of the reference point on the car after operating the parking 
actuation initiation SW13, and change of the direction of a car body. 

[0049] Car-body system of coordinates to which system of coordinates make the rear wheel axle core D a zero, and the 
car-body shaft front is made into a x axis, and they make front right-hand side the y-axis are sufficient, and the ground 
system of coordinates which make a zero the location of the reference point D on the car body in the time of operating 
the parking actuation initiation SW13 are sufficient as a driver. 

[0050] The sense of D (xD, yD) and a car body moves [ the coordinate based on / which shows in drawing 4 / rear 
wheel axles which is the location for a driver where retreat juxtaposition parking is easy ] a car 3 1 to the location of 
thetad to a x axis. Here, let the zero 0 decided previously be a zero in ground system of coordinates. The coordinate (x 
y) of D point and sense theta of a car body are the equation of motion (3). 
Equation 1] 



e 



COS0 

0 



v+ 



(3) 



tan4> 



It is computable by solving every moment. Here, Lwb(s) are the wheel base of a car, and the end angle of the front 

wheel by which theta is obtained from the steering angle sensor 23. 

[0051] (4) Explain a target orbital calculation function with reference to drawing 5 . 

[0052] A target orbital calculation function computes an orbit so that the performance index beforehand defined from 
the time of the parking actuation initiation SW13 being operated by the driver using the relative physical relationship 
and direction relation which change every moment may be made into min (max). 
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[0053] In detail, while the quantity of state x which appeared in the equation of motion (3) mentioned above, and y and 
theta fulfill the equation of motion (3) and constraints (for example, the maximum steering angle, the range of the 
vehicle speed, etc.), a target orbital calculation function To a termination condition (condition at the time of parking 
termination) (xb, ybO), an orbit is computed based on some decided conditions from an initial state (condition in the 
current position) (xd, yd, thetad). 

[0054] If it is retreat juxtaposition parking as shown in drawing 5 , it is the radii (Arcl) + straight line (Line2) of a 
straight-line (Linel) + minimum turning radius. 
The orbit to say can be considered. 

[0055] Moreover, if it is column parking as shown in drawing 9 , it is the radii (Arcl) + straight line (Line2) of a 
straight-line (Linel) + minimum turning radius. 

A flume orbit can be considered. These orbits are easily computable from geometric relation. 

[0056] Next, it explains to a detail using the subroutine of the General flow chart which shows the flow of processing of 
the above function to drawing 10 , and drawing 1 1 - drawing 14 . 

[0057] First, in drawin g 10 , it investigates whether the parking actuation initiation SW13 was operated by the driver, 
and it changed into ON condition at step SI 00. If the parking actuation initiation SW13 is operated, and it progresses to 
step SI 10 and is not operated, it escapes from this processing. 

[0058] At step SI 10, since the parking actuation initiation SW13 was operated and it changed into ON condition, it 
investigates whether the parking actuation beginning flag is set. If are set and it is not set to step S200, it progresses to 
stepS120. 

[0059] At step SI 20, since the parking actuation beginning flag is not set, a parking actuation beginning flag is set. 
[0060] At step S200, the sensor signal from a speed sensor 21 and the steering angle sensor 23 is read. Here, with 
reference to the flow chart shown in drawing 1 1 , the detailed flow of reading processing of the sensor signal in step 
S200 is explained. 

[0061] At step S210, the vehicle speed is read from a speed sensor 21 . Generally the vehicle speed measures the time 
interval of the pulse signal which an encoder generates with rotation of a wheel, and it asks by multiplying the inverse 
number by suitable gain. 

[0062] At step S220, the sensor signal from the steering angle sensor 23 is read, and the steering angle which is the 
control input of a steering is computed. This is called for by carrying out counting of the pulse signal which the encoder 
formed in the steering section generates. 

[0063] At step S230, a front-wheel rudder angle is computed by multiplying the steering angle searched for at step S220 
by the gear ratio Gl of the steering section. And it returns to the General flow and progresses to step S290. 
[0064] At step S290, it investigates whether the target parking location flag is set. If are set and it is not set to step S500, 
it progresses to step S300. 

[0065] At step S300, since the target parking location flag is not set, a target parking location is computed and set up by 
making the rear wheel axle middle point in the time of a parking actuation beginning flag being set into a zero. Here, 
with reference to the flow chart shown in drawing 12 , the detailed flow of the target parking position operation in step 
S300 is explained. 

[0066] At step S3 10, it investigates which [ of juxtaposition retreat parking and column parking of the parking approach 
selection SW17 ] is chosen. If the juxtaposition retreat parking side is chosen, it will progress to step S3 15, and if the 
column parking side is chosen, it will progress to step S320. 

[0067] At step S3 1 5, since juxtaposition retreat parking was chosen, flag flg_pl is set. 
[0068] At step S320, since column parking was chosen, flag flg_pl is reset. 

[0069] At step S325, the parking lot place selection SW investigates which [ on either side ] is chosen. If left-hand side 
is chosen, it will progress to step S330, and if right-hand side is chosen, it will progress to step S335. 
[0070] At step S330, since left-hand side was chosen, flag flg_4>2 is set. On the other hand, at step S335, since right- 
hand side was chosen, flag flg_j>2 is reset. 

[0071] At steps S340, S345, and S360, the condition of flag flgj)l and flag flg_j>2 is investigated, and it progresses to 
steps S350, S355, S365, and S370 according to a flag condition. That is, if right-hand side juxtaposition retreat parking 
is chosen, left-hand side juxtaposition retreat parking will be chosen to step S3 50, left-hand side column parking will be 
chosen to step S355 and right-hand side column parking will be chosen to step S365, it will progress to step S370. 
[0072] Then, the coordinate (xb, yb) of the target rear wheel axle middle point and target sense thetab of a car body 
since right-hand side juxtaposition retreat parking is chosen at step S3 50 xb=h2+h3+h4 yb=hl theta b=pi It is given by 
(4). 

[0073] The coordinate (xb, yb) of the target rear wheel axle middle point and target sense thetab of a car body since left- 
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hand side juxtaposition retreat parking is chosen at step S3 55, 



Xfc =— hj — h 8 — h 4 
y* = hi 

(5) 



It is come out and given. 

[0074] The coordinate (xb, yb) of the target rear wheel axle middle point and target sense thetab of a car body since left- 
hand side column parking is chosen at step S3 65 xb=-2h2-h3 yb=0 theta b=pi / 2 It is given by (6). 
[0075] The coordinate (xb, yb) of the target rear wheel axle middle point and target sense thetab of a car body since 
right-hand side column parking is chosen at step S3 70 xb=2h2+h3 yb=0 theta b=pi / 2 It is given by (7). And it returns 
to the General flow and progresses to step S400. 

[0076] A target parking location flag is set to drawing 10 at return and step S400. 

[0077] At step S500, the position coordinate (x y) of a car and the direction theta of a car are computed according to 
movement of a car by making the rear wheel axle middle point in the time of a parking actuation beginning flag being 
set into a zero. Here, with reference to the flow chart shown in drawing 16 , the detailed flow of the relative-position 
calculation processing in step S500 is explained. 

[0078] At step S505, a car location initialization flag is investigated and it judges whether initialization at the time of 
computing a relative-position coordinate and the direction of a car body is performed beforehand. If the initialization 
flag is set, since it has already initialized, it progresses to step S540, and if the initialization flag is reset, it will progress 
to step S5 10. 

[0079] At step S510, since initialization is not performed beforehand, a car location initialization flag is set. 
[0080] At step S515, the car-body sense is set to thetal=pi/2, and is initialized. 

[0081] At step S520, the x-coordinate of the rear wheel axle middle point is set to xl=0, and is initialized. 

[0082] At step S530, the y-coordinate of the rear wheel axle middle point is set to yl^O, and is initialized. 

[0083] At step S540, Ts is made into the sampling time and it asks for the vehicle speed V measured the period and the 

front-wheel rudder angle phi to the car-body sense theta 1 in front of 1 sample, and the car-body sense theta 2. An 

equation (8) is called for by the differential equation of an equation (3) being discretized to a difference equation using 

the sampling time Ts. 

[0084] 

[Equation 2] 

T. • V 

9,=— lan*+^j (8) 



L. 



At step S550, x-coordinate x2 of the rear wheel axle middle point is calculated by making Ts into the sampling time 
from the x-coordinate xl of the rear wheel axle middle point in front of 1 sample, the car-body sense theta 1 , and the 
vehicle speed V measured the period. An equation (9) is called for by the differential equation of an equation (3) being 
discretized to a difference equation using the sampling time Ts. 
[0085] 

x2=Ts-Vcos phi+x 1 At the (9) step S560, Ts is made into the sampling time and it asks for the y-coordinate y2 of the 
rear wheel axle middle point from the y-coordinate yl of the rear wheel axle middle point in front of 1 sample, the car- 
body sense theta 1, and the vehicle speed V measured the period. An equation (10) is called for by the differential 
equation of an equation (3) being discretized to a difference equation using the sampling time Ts. 

[0086] 
y j ~T| • Vsin^ + yi 

(10) 



Let the sense of the new car body for which it asked at step S540 be the sense of the car body in this sample as 
thetal =theta2 at step S570. 

[0087] Let the x-coordinate of the new rear wheel axle middle point for which it asked at step S550 be the sense of the 
car body in this sample as xl=x2 at step S580. 

[0088] Let the y-coordinate of the new rear wheel axle middle point for which it asked at step S560 be the sense of the 
car body in this sample as yl=y2 at step S590. And it returns to the General flow and progresses to step S600. 
[0089] At step S600, it judges whether the shift lever was chosen as the retreat location by the driver by the shift-lever 
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detection SW15. If a shift lever has a retreat location chosen, while it progresses to step S700 and the shift lever is not 
having the retreat location chosen, it escapes from this processing. 

[0090] At step S700, since the shift lever had retreat chosen, the target orbit in which it results to the target parking 
location set up at step S300 from the car location at the time of being put into a shift lever in a retreat location is 
computed. Here, with reference to the flow chart shown in drawing 17 , the detailed flow of the target orbital calculation 
processing in step S700 is explained. 

[0091] Here, a target orbit shall give juxtaposition retreat parking and column parking in the combination of a straight 
line and a minimum turning radius, as drawing 5 and drawing 9 showed. 

[0092] So, at step S710, it investigates whether flag flg_pl is set. When set (i.e., if juxtaposition retreat parking is 
chosen, when it progresses to step S715 and is reset), namely, if column parking is chosen, it will progress to step S745. 
[0093] At step S71 5, the equation of the straight line Linel which is a part of target orbit in drawing 5 is computed. This 
straight line is in agreement with the car-body shaft in the time of a shift lever shifting to a retreat location. 
[0094] At step S720, the equation of the straight line Line2 which is a part of target orbit in drawing 5 is computed. This 
straight line is in agreement with the car-body shaft in the time of parking being completed. 
[0095] At step S725, the equation of the radii Arcl which are a part of target orbits in drawing 5 is computed. These 
radii have a radius equal to the minimum radius of the rear wheel axle middle point decided by the maximum front- 
wheel rudder angle, and touch both the straight lines of Linel and Line2. 

[0096] At step S730, the coordinate of the contact of a straight line Linel and radii Arcl is computed. 

[0097] At step S735, the coordinate of the contact of a straight line Line2 and radii Arcl is computed. 

[0098] At step S740, the data for a display are created from the obtained straight line and radii. Here, it approximates in 

the straight line of the number of N pieces which was able to define radii beforehand, and suppose that it gives by the 

coordinate group showing N+2 segments. And it returns to the General flow and progresses to step S600. 

[0099] On the other hand, at step S745, the equation of the straight line Linel which is a part of target orbit in drawing 9 

is computed. This straight line is in agreement with the car-body shaft c in the time of a shift lever shifting to a retreat 

location. 

[0100] At step S750, the equation of the radii Arcl which are a part of target orbits in drawing 9 is computed. In the 
target parking location which parking completed, these radii touch axis c ! which shows the car-body sense in a target 
parking location, and consist of parts to the location at which the median line with c and c 1 is crossed from a target 
parking location. 

[0101] At step S755, the equation of the radii Arc2 which are a part of target orbits in drawing 9 is computed. These 
radii touch Axis c and touch radii Arcl. At step S760, the coordinate of the contact of a straight line Linel and radii 
Arcl is computed. At step S765, the coordinate of the contact of radii Arcl and radii Arc2 is computed. At step S770, 
the indicative data for displaying on a monitor 27 is created from the obtained straight line and radii. Here, it 
approximates in the straight line of the number of N pieces which was able to define radii beforehand, and suppose that 
it gives by the coordinate group showing a 2N+1 piece segment. And it returns to the General flow shown in drawing 
10 , and progresses to step S800. 

[0102] A target orbital calculation flag is set at step S800. At step S900, in order to display a target orbital coordinate on 
a monitor 27, it changes into the format for which the target orbital coordinate was beforehand set to the display system, 
and a target orbital image is generated. 

[0103] At step S950, the current camera image outputted from the camera 25 formed in the car posterior part and the 
target orbital image generated at step 900 are displayed on a monitor 27 in piles, and it shows a driver. 
[0104] At step SI 000, the flag concerning this processing of a parking actuation beginning flag, a target parking 
location flag, a target orbital calculation flag, etc. is reset, and it escapes from this processing. 
[0105] Thus, when directions of the parking initiation by the driver are detected, the car location when detecting 
directions of parking initiation is received. Set up the location used as predetermined relation as a target position, and 
the relative physical relationship of a further current car location and a target position is calculated. Since the target orbit 
of a car is calculated and displayed based on the physical relationship of the current position of a car, and a target 
position when retreat actuation of a car is started, operation of the driver which checked the target orbit from the current 
position of a car to a target position by looking can be carried out so that a car may retreat a target orbit top. Especially, 
during parking actuation, even when the obstruction exists ahead [ travelling direction ], after avoiding the obstruction, 
if retreat actuation of a car is started, the target orbit from the current position of a car to a target position can be 
checked by looking, and a car can be parked to a desired parking space. 

[0106] Moreover, juxtaposition retreat parking or column parking is identified and it becomes possible to set up the 
suitable target parking location according to juxtaposition retreat parking or column parking which sets up the target 
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parking location according to this discernment result. 

[0107] Furthermore, since juxtaposition retreat parking or column parking is chosen with a switch, the exact target 
parking location in alignment with the volition of a driver can be set up easily. 

[0108] Moreover, count of a target orbit becomes easy by using the middle point of the rear wheel axle of a self-car as a 
location of a reference point. 

[0109] (Gestalt of the 2nd operation) Drawing 15 is drawing showing the parking exchange equipment 51 concerning 
the gestalt of operation of the 2nd of this invention. 

[01 10] First, the configuration of the parking exchange equipment 51 shown in drawing 15 is explained. In addition, the 
same thing as each component shown in drawing 1 among each component in the gestalt of this operation gives the 
**** explanation to omit. 

[0111] The description in the gestalt of this operation is to have had the ranging sensors 53a-53d attached in the corner 
part of a car. These ranging sensors 53a-53d For example, the distance to an obstruction is computed by using a 
supersonic wave, laser light, an electric wave, etc., and measuring the time amount from those exposures to reception of 
a reflected wave, and it is installed in a total of four places of right and left of the car front end, and right and left of the 
car back end. 

[0112] Next, with reference to drawing 16 - drawing 17 , the process from the decision of the parking direction to 
generation of a target orbit is explained for juxtaposition retreat parking and column parking for an example, 
respectively. 

[0113] (1) Explain a ranging data memory storage function with reference to drawing 16 . 

[01 14] A ranging data memory storage fiinction matches and records the ranging data of the past measured by each 
ranging sensor 53a-53d on the movement magnitude of a car. In addition, these ranging sensors 53a-53d may map the 
location of an obstruction using the distance information acquired from the relation and the ranging sensors 53a-53d of 
the reference point and the ranging sensors [ 53a-53d ] installation location which ask for the locus of a car, and the 
locus of a car on a 2-dimensional flat surface, and more storage capacity and earlier calculation speed will be required in 
this case. 

[0115] (2) Explain a parking lot place decision function. 

[0116] It is judged that a parking lot place decision function is parked at the side which has caught the obstruction to the 
nearer side based on the distance data from each of ranging sensor 53 c on the left-hand side of a car body, d, and 
ranging sensor 53a of right-hand side and b. 

[01 17] (3) Judge whether the parking approach decision function carries out column parking for whether does it guess at 
which sense as shown in drawing 16 and drawing 17 , the surrounding parking car has parked a car to the travelling 
direction of a self-car with the pattern of the distance measured by the ranging sensors 53a-53d and juxtaposition retreat 
parking is carried out. 

[0118] Next, the procedure of setting up a target parking location is explained to a detail using the General flow chart 
shown in drawing 13 , and the subroutine shown in drawing 1 8 . In addition, the subroutine shown in drawing 1 8 shows 
the detailed contents of processing peculiar to the gestalt of this operation about the part of step S300 which is a part of 
ZENERU flow chart shown in drawing 10 instead of the subroutine shown in drawing 12 . Moreover, about explanation 
of the General flow chart shown in drawing 10 , since the explanation in the gestalt of the 1st operation is overlapped, 
the explanation is omitted. 

[01 19] In addition, the distance data of the past measured by the ranging sensors 53a-53d shall be recorded on RAM 
prepared in the controller unit 29, and the distance data to the surrounding obstruction in the time of the parking 
actuation initiation SW13 being operated shall be obtained. 

[0120] In drawing 18 , the average Lleft of the distance data detected on the left-hand side of the car body is computed 
at step S380. 

[0121] At step S3 81, the average Lright of the distance data detected on the right-hand side of the car body is computed. 

[0122] At step S3 82, the magnitude of the average value Lleft of the distance data obtained at step S3 80 and the average 
value Lright of the distance data obtained at step S3 81 is compared, and if the Lleft is smaller, and the Lleft is not 
smaller, it will progress to step S388 to step S384. 

[0123] At step S383, since it was estimated that the average Lleft of distance data was smaller, it judges that a car is 
parked at left-hand side to a car travelling direction, and flag flg_j>2 is set. 

[0i24] At step S3 84, since it was estimated that the average Lleft of distance data was not smaller, it judges that a car is 
parked at right-hand side to a car travelling direction, and flag flg_p2 is reset. 

[0125] At step S385, the point F (xf, yf) shown in drawin g 16 is detected. Point F is an endpoint of the side near the car 
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55 of the obstruction nearest to the self-car 55 judged to be one lump detected continuously, as shown in drawing 16 . In 
addition, when ranging data with a near value are obtained with the continuous sample, it is judged as one lump. 
[0126] At step S3 86, the point E (xe, ye) shown in drawing 16 is detected. Point E is an endpoint of a side far from the 
car 55 of the obstruction nearest to the self-car 55 judged to be one lump detected continuously, as shown in drawing 
16. 

[0127] At step S3 87, the point G (xg, yg) shown in drawing 16 is detected. Point G is an endpoint of the side near the 
self-car 55 of the obstruction judged to be one another lump which faced across the non-detecting section when the 
opposite side followed Point E to Point F, as shown in drawing 16 . 

[0128] At step S3 88, the difference of the y-coordinate of Point F and the y-coordinate of Point E is taken, and the width 
of face of the obstruction judged to be one lump investigates whether it is small to the criteria die length Lk defined 
beforehand. In addition, the vehicle width of the usual automobile is about 1.5m-2.0m, and since the overall length of a 
car body is about 3.5m-5.0m, die length Lk is set as about [ that these are discriminable ] 2.5m. Then, when the width of 
face of an obstruction is 2.5m or less, it progresses to step S389, and when larger than 2.5m, it progresses to step S390. 
[0129] At step S3 89, since the width of face of an obstruction is 2.5m or less, to the travelling direction of a self-car, a 
surrounding parking car judges that a car is parked at a right angle, judges that juxtaposition retreat parking is 
performed, and sets flag flg_pl. 

[0130] At step S390, since the width of face of an obstruction is 2.5m or more, to the travelling direction of a self-car, a 
surrounding parking car judges that a car is parked in parallel, judges that column parking is performed, and resets flag 
flg_pl . Since it may mistake if it thinks also when the obstruction detected as one lump is the column of a building and 
is about 0.5m, and it judges by the above-mentioned logic, if the mean value of two or more obstructions is taken, for 
example and the sense of a parking car is judged, it cannot be overemphasized that more exact decision can be 
performed. 

[0131] At steps S391, S392, and S395, the condition of flag flgjpl and flag flg_p2 is investigated, and it progresses to 
steps S3 93, S394, S396, and S397 according to this flag condition. That is, if right-hand side juxtaposition retreat 
parking is chosen, it will progress to step S3 93, if left-hand side juxtaposition retreat parking is chosen, it will progress 
to step S394, if left-hand side column parking is chosen, it will progress to step S396, and if right-hand side column 
parking is chosen, it will progress to step S397. 

[01 32] The coordinate (xb, yb) of the target rear wheel axle middle point and target sense thetab of a car body since 
right-hand side juxtaposition retreat parking is chosen at step S393 xb=h2+Lright+h4 yb= (yf+ye)/2 theta b=pi It is 
given by (11). 

[0133] The coordinate (xb, yb) of the target rear wheel axle middle point and target sense thetab of a car body since left- 
hand side juxtaposition retreat parking is chosen at step S3 94 xb=-h2-Lleft-h4 yb= (yf+ye)/2 thetab=0 It is given by 
(12). 

[01 34] The coordinate (xb, yb) of the target rear wheel axle middle point and target sense thetab of a car body since left- 
hand side column parking is chosen at step S396 xb=-2h2-Lleft yb=yf+Lm theta b=pi / 2 It is given by (13). Here, Lm is 
decided by how much the distance to an obstruction is opened from the self-car back end in the time of a self-car 
completing column parking, and is Lm=(distance from the self-car back end to obstruction)* (distance from the self-car 
back end to a rear wheel axle). 
It is come out and given. 

[0135] The coordinate (xb, yb) of the target rear wheel axle middle point and target sense thetab of a car body since 
right-hand side column parking is chosen at step S397 xb=2h2+Lright yb=yf+Lm theta b=pi / 2 It is given by (14). 
[0136] Thus, when directions of the parking initiation by the driver are detected, the car location when detecting 
directions of parking initiation is received. Set up the location used as predetermined relation as a target position, and 
the relative physical relationship of a further current car location and a target position is calculated. Since the target orbit 
of a car is calculated and displayed based on the physical relationship of the current position of a car, and a target 
position when retreat actuation of a car is started, operation of the driver which checked the target orbit from the current 
position of a car to a target position by looking can be carried out so that a car may retreat a target orbit top. Especially, 
during parking actuation, even when the obstruction exists ahead [ travelling direction ], after avoiding the obstruction, 
if retreat actuation of a car is started, the target orbit from the current position of a car to a target position can be 
checked by looking, and a car can be parked to a desired parking space. 

[0137] Moreover, the ranging data for the migration length beforehand defined among the ranging data which measured 
the distance to an obstruction and were obtained from the car are memorized. Moreover, based on this distance data 
stream memorized, the nearest space is determined as a parking lot place of a car from the time of detecting directions 
of parking initiation. Furthermore, it becomes possible to set up a more exact target parking location by setting up a 
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target parking location based on the parking lot place which determines the direction of a car body at the time of parking 
to the direction of a car body at the time of parking initiation, and was determined as the memorized ranging data 
stream, and the direction of a car body at the time of parking. 

[0138] Furthermore, juxtaposition retreat parking or column parking is identified and it becomes possible to set up the 
suitable target parking location according to juxtaposition retreat parking or column parking which sets up the target 
parking location according to this discernment result. 

[0139] Moreover, the ranging data for the migration length beforehand defined among the distance data to an 
obstruction are memorized. Since juxtaposition retreat parking or column parking is identified as it judges at which 
sense the car parked at the perimeter of a self-car has parked a car to the migration direction of a self-car based on the 
pattern of the distance data stream memorized Since an exact target parking location can be set up and the input of 
juxtaposition retreat parking by the driver or column parking is not needed for coincidence, reduction of an actuation 
load can be aimed at. 

[0140] Moreover, count of a target orbit becomes easy by using the middle point of the rear wheel axle of a self-car as a 
location of a reference point. 

[0141] (Gestalt of the 3rd operation) Drawing 19 is drawing showing the parking exchange equipment 71 concerning 
the gestalt of operation of the 3rd of this invention. 

[0142] First, the configuration of the parking exchange equipment 71 shown in drawing 19 is explained. In addition, the 
same thing as each component shown in drawin g 1 among each component in the gestalt of this operation gives the 
detailed explanation to omit. 

[0143] The description in the gestalt of this operation is to have had navigation equipment 73. This navigation 
equipment 73 Mass ROM which recorded map data, and satellite positioning by the GPS sensor (not shown), 
Autonomous navigation positioning by the gyroscope sensor, the speed sensor, and the bearing sensor is used together, 
and it consists of a locator which amends and asks accuracy for a self-car location more, a monitor which displays a 
self-car location on the map and map of the perimeter where a self-car exists. 

[0144] The beacon receiver 75 which receives the information disseminated from the beacon installed in on the street or 
a facility through the beacon antenna 77 is connected to this navigation equipment 73. 

[0145] With the gestalt of this operation, when the self-car which exists in the road, for example parks a car, it judges 
that column parking is carried out on the left-hand side of a road, and when the self-car in a facility parks a car, it judges 
that juxtaposition retreat parking is carried out, and a target parking location is determined based on the decision 
information. Moreover, if there is a beacon facility which disseminates the detailed map information on a facility in a 
facility, it will judge based on the beacon information from there. 

[0146] Thus, since an exact target parking location can be set up by identifying juxtaposition retreat parking and column 
parking based on the positional information or facility information acquired from navigation equipment and the input of 
juxtaposition retreat parking by the driver or column parking is not needed for coincidence, reduction of an actuation 
load can be aimed at. 

[0147] Next, the procedure of setting up a target parking location is explained with reference to drawing 20 . 
[0148] Although it is the ideal which the situation of the moment that the parking actuation initiation SW13 is operated 
is shown in drawing 20 , and a car 79 originally moves to it along with a straight line c, it moves in a zigzag direction in 
fact, and the locus has become like L. 

[0149] The car body 79 is in beta ****** condition to the straight line c at the moment of pushing the parking actuation 
initiation SW13. In this condition, a target parking location is set to Tl on the basis of P points. However, T3 decided to 
the reference point on a straight line c should be made the target parking location in fact, and an error becomes large. 
[0150] then, the regression line c from the curve L which expresses a car locus just before memorizing to RAM in the 
gestalt of this operation — " — asking — next, this regression line c" - it asks for the target parking location T2 to the 
upper reference point Q, and it is making this into a final target parking location, and the error from the location which 
should exist essentially is made small. 

[0151] Thus, the car locus of the past of predetermined range is memorized from the car, and it becomes possible to 
guide a driver to accuracy more using the past car locus by amending the direction of a car body at the time of a target 
parking location and parking according to the past car locus. 

[01 52] Next, the procedure which computes a target orbit is explained with reference to drawing 21 . 

[0153] Here, the original target orbit presupposes that it was the orbit Lold from Dl to B. However, a car 79 shifts from 

a target orbit by actuation of a driver, and a reference point presupposes that it has moved to D2 from Dl . 

[0154] Then, the location of a reference point when only the same distance moves in accordance with Orbit Lold is set 

to D3. For example, when the area J of the part surrounded by Dl, D2, and D3 estimates the deviation degree from a 
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target orbit, a valuation basis is exceeded at this time and D2 is reached By computing the new target orbit Lnew from 
D2 to B, the target orbit from the location shifted can be displayed on a monitor 27, and it can show a driver. 
[0155] In addition, when evaluating the deviation degree from a target orbit, the distance between D2 and D3 may be 
used. 

[0156] Thus, based on the relative position of the car to a target position, the deviation degree from a target orbit is 
computed, the re-calculation of a target orbit judges whether it is the need by this deviation degree, and when it judges 
that a target orbit needs to be re-calculated, even when a car location separates from a target orbit by the operation of a 
driver at the time of retreat, a target orbit can be again re-calculated by carrying out orbital count. Since the driver 
performed evasion actuation with the advent of an obstruction etc. especially, even if it separates from a target orbit, it 
becomes possible to display and guide a new target orbit, and it becomes possible to guide a driver to accuracy more. 
[0157] Moreover, count of a target orbit becomes easy by using the middle point of the rear wheel axle of a self-car as a 
location of a reference point. 

[0158] In addition, with the gestalt of implementation of invention mentioned above, although the target orbit was 
displayed on the monitor, even if steering is automatically made so that it may become a target orbit, even if it guides a 
target orbit with voice, the same effectiveness is acquired. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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